Binding of magnesium to myosin subfragment-1 ATPase.
Tyr 180 of chicken breast muscle alkali light chain A1 was nitrated with tetranitromethane. The nitroA1 was incorporated into chicken breast muscle subfragment-1 (S-1) by exchange with the intrinsic alkali light chain. In the presence of adenylylimidodiphosphate (AMPPNP) or ADP, the S-1 containing nitroA1 showed a difference visible absorption spectrum by Mg2+ or Ca2+. The difference spectrum has a trough around 435 nm, indicating a blue shift of the absorption spectrum due to the nitrophenol chromophore of the modified A1. The plot of delta A at 435 nm versus concentration of free Mg2+ fitted a single binding curve, independent of the total concentration of AMPPNP. These results reveal that free Mg2+ binds to the active site of S-1 ATPase, but not as Mg-AMPPNP complex. The dissociation constants of magnesium from S-1 complex were different with the two nucleotides and were 1.25 X 10(-8) M and 1.24 X 10(-7) with AMPPNP and ADP, respectively. The difference spectrum was also obtained in the presence of ATP. The delta epsilon value after adding ATP changed with the ATPase reaction. The steady state rate of S-1 ATPase was measured at various concentrations of free Mg2+. The dissociation constant of magnesium from the steady state complex, EPADP(a), was estimated as 6 X 10(-8) M. These results suggest that the affinity of magnesium at the active site of ATPase changes with the intermediate states of ATPase reaction. The affinity of calcium was lower than that of magnesium.